St Ser 
Dee Tay 


Vel 


AY 
NOUN) bea ara 


Snr 


Vasey arene a sy 


ne aa 


Nee asy 
wess, 


Beas ayeae 


ih} 
ty 


me 
chatan 

several 
Dibpre za 


ayn 


oan 
eas 
ane 8S 


POE ay 
Wea ta ly 
isrerey 


wie 


eit 
Ware acetate 


Veen tees 


TA ssatgene 


teva 


Tek Stan 


taf ee sahcy 


Vin tehie aioe 


¢ 


torte 
Cope te 
Beer 


a 


My 
wee ty 


Materia y 
ee 
zt 


‘eimscets 
Pate 
ees 
treme 
Pasar § 


se Races, 


seupereaay 

se bl : 

ae AY 
ieantat 


ekenealses 
fle 


Leangicrech 
Seen 
ches 


BNE 
noes sue 
uh 


si 
iawn 
ttre re 
Nasa Vtarenere rani ORNS 
HALO cy a 


prerents 
etter 
et tT 
a Ty 
Pereira 


IN AvarbeSiasathen. 
Went ae 
os 


RSIS & 


HT 
SASS 
Pannen 


pasate 


Na, 
wet t 


te 


eed abs 
Aras 


o 

CATH 
mnestnoteaent 

ne dep nieate’s 


Me eae aye 


ers 


Were al 
OLS een Pt 


enna ese yy 
Mreeeteidiia 


ie pt es 
#03 8 an period see 

28 addy anyehe 

ae Padospeste 


ies ia ge: 
° 
che 


ne PT mastery 
iat 228 Sean ores ae 
fa Wdeere cc gtpeps feat 
Ws tbes 
A ea a 
eed OPAL 


cna 


ease 


Fe byt 
rere 


Pulte 
Ra marge 
nerersinte! 


By ASS 
Saraegs 
fos £8 yop 
shores. 


BTEC. mann 
ape ae 
Bees 


Papeaiorin 
zie nde es 


by 
Rat ieee he 
star ttdeoraeata tetheg 
if 


ba vo Seeley 


u ‘eau of Mines Information Circular/1986 


Analyses of Natural Gases, 1985 


By B. J. Moore and Stella Sigler 


UNITED STATES DEPARTMENT OF THE INTERIOR 


Fale tad Ri Buanesaer? We 
(CUAL AS AM, Leth hatte r : : 


\ ee 


Information Circular 9096 


Analyses of Natural Gases, 1985 


B. J. Moore and Stella Sigler 


UNITED STATES DEPARTMENT OF THE INTERIOR 
Donald Paul Hodel, Secretary 


BUREAU OF MINES 
Robert C. Horton, Director 


Library of Congress Cataloging in Publication Data: 


Moore, B. J. (Billy J.) 
Analyses of natural gases, 1985. 


(Information circular/United States Department of the Interior, Bureau of Mines; 9096) 
Bibliography: p. 182. 
Supt. of Does. no.: I 28.27:9096. 


< 1. Gas, Natural—Analysis. I. Sigler, Stella. II. Title. III. Series; Information circular 
(United States. Bureau of Mines); 9096. 


TN295.U4 [TP350] 622 s [655'.7'3] 86-600241 


CONTENTS 


Eeacratalcl-teletelelalelelaleletsleicielelekelcleteleleielc/chels) clerele/e/e)olelelielelelicl cvelielclsieieleneiensiclelelelelelelelslererelelelsiclelislale 


UMEGOUUCEL ON. occ ce ccc csccccccc eee cesccnsnscecccsccccccece ccc eee ee eseeces 
PMO ed Mle MitsSyelellal alelallelotelia|ievellallel's)cl(s\le’«)is)ielivi oie) s)e/el) sleie)e/ ei els) oleic © eels) elleleieleieleieleleioleje elelaleleises 
Geologic provinces of the United States......cccccccccccccccccnccccccccvccscce 


eT See eeeetcatetctelcialelelslelalclelclclotelialel ciel slelciclalelsieler ciel clolercielelcleieneiorerelelerelelereielcieioielelelclelelelotetelelare 


Beem toOuwsmpublTcatLons ini jthas! SeTIe'S|. «sce o/c occ co o/c oles cle clc alee c)e ole siee s clelele ele elslele 


Die 
3. 


ILLUSTRATION 
ceollociesprovances o£ the United States <. << cic ics eee © esc clcelcle s\e «clclec «6 
~ TABLES 
Samples from gas and oil wells in the United States... ..cccscccccccccccecees 


Samples from pipelines in the United States....cccccccccccvcccceccccccccecs 
Samples from gas and oil wells in foreign countriesS....cccccecccccccccsccce 


Page 


NONNNr 


9 
174 
181 


4 


ANALYSES OF NATURAL GASES, 1985 


By B. J. Moore’ and Stella Sigler? 


. ABSTRACT 

This publication contains analyses and related source data for 51/7 
Natural gas samples from 25 States and 1 foreign country. Of the total 
samples, 298 were collected during calendar year 1985; the remainder 
were collected earlier, but releases granting permission to publish were 
mot received before 1985. All samples were obtained and analyzed as 
part of Bureau of Mines investigations of the occurrences of helium in 
natural gases of countries with free market economies. This survey has 
been conducted since 1917. The analyses published herein were made by 
mass spectrometer and chromatograph. 


Tpetroleum engineer. 

2Helium resources survey clerk. 

Section of Helium Resources Evaluation, Branch of Helium Resources, Helium Field 
Operations, Bureau of Mines, Amarillo, TX. 


INTRODUCTION 


This Bureau of Mines publication con- 
tains analyses and related source data for 
517 natural gas samples from 25 States and 
1 foreign country. Of these samples, 298 
were collected during calendar year 1985, 
219 samples were collected earlier, but 
releases granting permission to publish 
were not received before 1985. All sam- 
ples were obtained and analyzed as part of 
Bureau of Mines investigations of the oc— 
currences of helium in natural gases of 
countries with free market economies. 
This survey has been conducted since 1917. 
The analyses published herein were made by 
mass spectrometer and chromatograph. 

The results of these investigations are 
published annually to make the information 
available to the petroleum industry and 
the general public. Twenty-nine publica-— 
tions have presented the results of 14,233 
gas analyses made prior to 1985. The 
first three bulletins (1-3)3 contain anal-—- 
yses and related source data on 5,218 gas 
samples collected from 1917 through 1960; 
these bulletins have been supplemented 
annually by information circulars (4-17, 


ACKNOWLEDGMENTS 


The helium survey program is conducted 
by soliciting natural gas samples through- 
out the United States and other countries 
with free market economies. Without the 
assistance of the petroleum industry, 
State and Federal agencies, and many indi- 
viduals engaged in oil and gas exploration 
and production, the helium survey in its 
present scope would not be possible. The 


GEOLOGIC PROVINCES 


The tables include geologic province 
codes so each sample source can be located 
within a specific geologic province as de- 
fined by the Committee on Statistics of 
Drilling of the American Association of 
Petroleum Geologists.4 These provinces, 
which are given in the following list and 
shown in figure l, are delineated by 


3underlined numbers in parentheses refer 
to items in the list of previous publica- 
tions at the end of this report. 

4ueyer, Re Fe Geologic Provinces Code 
Map for Computer Use. AAPG Bull., v. 54, 
No. 7, July 1970, pp. 1301-1305. 


OF THE UNITED STATES 


19-24, 26-29) containing 8,729 analyses of| 
samples collected since 1960. 

In 1976, a compilation of the analyses) 
made prior to 1975 was prepared by the Bu- 
reau of Mines and published by the Na-| 
tional Technical Information Service of| 
the U.S. Department of Commerce (18).| 
This compilation contains 10,562 analyses) 
of gas samples from gas and oil wells and) 
natural gas pipelines in 37 States and 23) 
foreign countries. In 1982, a compilation 
of analyses made prior to 1980 was pub- 
lished (25). The 1982 publication con- 
tains 12,554 analyses of gas samples from 


gas and oil wells and natural gas pipe- 
lines in 39 States and 24 foreign coun- 
tries and includes the analyses from the 
1976 publication. 

In addition to being in the publica- 
tions, all analyses and related informa—| 
tion published through 1984 are avail-| 


able on a magnetic tape file. 
available for $160 from the National Tech- | 
nical Information Service, Springfield, VA) 
22151; orders should refer to Bureau of | 
Mines tape PB 85-200350. 


analyses listed in the tables were made by | 
the Section of Technical and Analytical | 
Services, Helium Field Operations, Bureau | 
of Mines, Amarillo, TX. The list of anal—} 
yses was produced through use of a comput- 
er by the Section of Automatic Data Pro- 
cessing, Helium Field Operations, Bureau | 
of Mines, Amarillo, TX. 


convenience and | 
data processing 


political boundaries for 
for accommodation of 
equipment. Not all of the provinces shown | 
are gas-producing areas, so many of the | 
codes are not used in this publication. | 
Since State or Federal ownership is not 
always known in offshore areas, only one 
code is used for each State. Owing to the 
lack of information on the location of | 
wells in Alaska, only one code, 972, is | 
used for all wells. 
The following list and figure 1 are ta-| 
ken from the article cited in footnote 4. 
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Province 


New England Province 

Adirondack Uplift 

Atlantic Coast Basin 

South Georgia-North Florida Sedimentary Province 
South Florida Province 

Piedmont-Blue Ridge Province 

Appalachian Basin 


Warrior Basin 

Mid-Gulf Coast Basin 

Gulf Coast Basin 

Arkla Basin 

Desha Basin 

Upper Mississippi Embayment 
East Texas Basin 


Cincinnatti Arch 
Michigan Basin 
Wisconsin Arch 
Illinois Basin 

Sioux Uplift 

Iowa Shelf 

Lincoln Anticline 
Forest City Basin 
Ozark Uplift 

Arkoma Basin 

South Oklahoma Folded Belt Province 
Chautauqua Platform 
Anadarko Basin 
Cherokee Basin 
Nemaha Anticline 
Sedgwick Basin 

Salina Basin 

Central Kansas Uplift 
Chadron Arch 
Williston Basin 


Ouachita Tectonic Belt Province 
Kerr Basin 

Llano Uplift 

Strawn Basin 

Fort Worth Syncline 

Bend Arch 

Permian Basin 

Palo Duro Basin 

Amarillo Arch 

Sierra Grande Uplift 

Las Animas Arch 

Las Vegas-Raton Basin 
Estancia Basin 

Orogrande Basin 

Pedregosa Basin 

Basin- and Range Province 


Province 


Sweetgrass Arch 

Montana Folded Belt Province 
Central Montana Uplift 
Powder River Basin 

Big Horn Basin 

Yellowstone Province 

Wind River Basin 

Green River Basin 

Denver Basin 

North Park Basin 

South Park Basin 

Eagle Basin 

San Luis Basin 

San Juan Mountain Province 
Uinta Uplift 

Uinta Basin 

San Juan Basin 

Paradox Basin 

Black Mesa Basin 

Piceance Basin 


Northern Cascade Range--Okanagan Province 
Eastern Columbia Basin 

Idaho Mountains Province 
Snake River Basin 

Southern Oregon Basin 

Great Basin Province 

Wasatch Uplift 

Plateau Sedimentary Province 
Mojave Basin 

Salton Basin 

Sierra Nevada Province 


Bellingham Basin 

Puget Sound Province 
Western Columbia Basin 
Klamath-Mountains Province | 
Eel River Basin 
Northern Coast Range Province 
Sacramento Basin 

Santa Cruz Basin 

Coastal Basins 

San Joaquin Basin 

Santa Maria Basin 

Ventura Basin } 
Los Angeles Basin 
Capistrano Basin 


Province 


Heceta Island Area 
Keku Islands Area 
Gulf of Alaska Basin 
Copper River Basin 
Cook Inlet Basin 
Kandik Province 
Kobuk Province 
Koyukuk Province 
Bristol Bay Basin 
Bethel Basin 

Norton Basin 
Selawik Basin 

Yukon Flats Basin 
Lower Tanana Basin 
Middle Tanana Basin 
Upper Tanana Basin 
Galena Basin 

Innoko Basin 
Minchumina Basin 
Holitna Basin 


Arctic Foothills Province 


Arctic Slope Basin 


Maine Atlantic offshore——general 
Maine Atlantic offshore-—-State 
Maine Atlantic offshore——-Federal 


New Hampshire Atlantic 
New Hampshire Atlantic 
New Hampshire Atlantic 
Massachusetts Atlantic 
Massachusetts Atlantic 
Massachusetts Atlantic 


of fshore—-general 
offshore--State 
of fshore-—Federal 
of fshore--general 
offshore--State 
of fshore-—Federal 


Rhode Island Atlantic offshore--general 
Rhode Island Atlantic offshore--State 
Rhode Island Atlantic offshore--Federal 
Connecticut Atlantic offshore—-general 
Connecticut Atlantic offshore-——-State 
Connecticut Atlantic offshore-—Federal 
New York Atlantic offshore--general 

New York Atlantic offshore--State 

New York Atlantic offshore——Federal 

New Jersey Atlantic offshore--general 
New Jersey Atlantic offshore--State 

New Jersey Atlantic offshore-——Federal 


Delaware Atlantic offshore--general 


Delaware 
Delaware 
Maryland 
Maryland 
Maryland 
Virginia 
Virginia 
Virginia 


Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 


offshore--State 
offshore-—Federal 
of fshore—-general 
offshore--State 
of fshore——Federal 
offshore--general 
offshore--State 
offshore-—Federal 


Province 


North Carolina Atlantic offshore——-general 
North Carolina Atlantic offshore-—-State 
North Carolina Atlantic offshore-——Federal 
South Carolina Atlantic offshore—-general 
South Carolina Atlantic offshore--State 
South Carolina Atlantic offshore——Federal 
Georgia Atlantic offshore--general 
Georgia Atlantic offshore--State 

Georgia Atlantic offshore——Federal 
Florida Atlantic offshore--general 
Florida Atlantic offshore--State 

Florida Atlantic offshore-—Federal 
Florida Gulf of Mexico offshore--general 
Florida Gulf of Mexico offshore--State 
Florida Gulf of Mexico offshore——Federal 
Alabama Gulf of Mexico offshore--general 
Alabama Gulf of Mexico offshore--State 
Alabama Gulf of Mexico offshore——-Federal 
Mississippi Gulf of Mexico offshore-——general 
Mississippi Gulf of Mexico offshore-——-State 
Mississippi Gulf of Mexico offshore-—-Federal 
Louisiana Gulf of Mexico offshore-—-general 
Louisiana Gulf of Mexico offshore--State 
Louisiana Gulf of Mexico offshore-—Federal 
Texas Gulf of Mexico offshore--general 
Texas Gulf of Mexico offshore-—-State 
Texas Gulf of Mexico offshore-—Federal 
California Pacific offshore--general 
California Pacific offshore--State 
California Pacific offshore—-Federal 
Oregon Pacific offshore--general 

Oregon Pacific offshore--State 

Oregon Pacific offshore--Federal 
Washington Pacific offshore—-general 
Washington Pacific offshore--State 
Washington Pacific offshore--Federal 
Alaska Arctic offshore--general 

Alaska Arctic offshore--State 

Alaska Arctic offshore--Federal 

Alaska Bering Sea offshore--general 
Alaska Bering Sea offshore--State 

Alaska Bering Sea offshore-—Federal 
Alaska Pacific offshore-—-general 

Alaska Pacific offshore--State 

Alaska Pacific offshore-—Federal 
Minnesota Lake Superior offshore 
Wisconsin Lake Superior offshore 
Michigan Lake Superior offshore 

Indiana Lake Michigan offshore 

Illinois Lake Michigan offshore 

Wisconsin Lake Michigan offshore 

Michigan Lake Michigan offshore 

Michigan Lake Huron offshore 


Code Province 

995 Michigan Lake Erie offshore 

996 Ohio Lake Erie offshore 

997 Pennsylvania Lake Erie offshore 

998 New York Lake Erie offshore 

999 New York Lake Ontario offshore 
TABLES 


The following tables include the results of analyses and related source data from ~ 
gas samples, which are divided into three groups as follows: 


Table 1. -— Samples from gas and oil wells in the United States. 
Table 2. -— Samples from pipelines in the United States. 
Table 3. - Samples from gas and oil wells in foreign countries. 


The following list indicates the sources of the samples listed in the tables: 


> 


Number Number 
Source of Tables Source of Tables 
samples samples 
Alabama 1 New Mexico i 2 
Alaska 1 New York 1 
Arkansas 1 North Dakota 1 
California lee 2 Ohio 1 
Colorado 146.52 Oklahoma 1 
Illinois I Pennsylvania 1, 
Indiana 1 Tennessee 1 
Kansas 1 Texas 1 
Kentucky 1 Utah 1, 
Louisiana 1 West Virginia 1 
Michigan 1 Wyoming ks 
Mississippi 1 
Montana 1 Thailand 3 
Nebraska oe? 


All components of the analyses in the tables are reported to the nearest 0.1 pet, ex-| 
cept helium, which is reported to the nearest 0.01 pect. The word “trace” is used to| 
denote quantities of helium of less than 0.005 pct and quantities of other components | 
of less than 0.05 pct. 
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